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N° XXX. 

Obfervations on the annual Pajfage of Herrings, by 
Mr. John Gilpin. 

AS this very ufeful part of the finny race has never 
been found in the frefh rivers, or waters of Eu- 
rope, it remains a query amongft the naturalifts, where 
they go to fpawn and perpetuate their fpecies. I appre- 
hend this query may be anfwered to the fatisfaction of the 
curious by an account of their annual progrefs, from 
which it will appear they are a fifh of paffage, and ob- 
ferve one regular annual rout in the fea, fhifting their 
climate with the fun, and that it is the fame fcoole which 
is found at different times about Britain and in America. 
This opinion is founded on obfervations made on feeing 
them caught at Whitehaven and in this country, from 
which I have not obferved that there is any vifible differ- 
ence in the fifh in the different places, except that thofe 
at Whitehaven are fatter and rounder than thofe in 
America ; but this difference is not fo great as that be- 
tween the fpring and fall mackarel, and which I conceive 
might be accounted for from the time of the year, and 
manner in which they appear on each coaft. For they are 
found on the other fide the Atlantic, or rather in the North 
fea, in the favourable month of June about the iflands of 
Shutlaed, from w hence they proceed down to the Ork- 
neys, and then dividing, they furround the iflands of 
Great-Britain and Ireland, and unite again off the Land's 
End in the Britifh channel in September, from whence 
this grand united fcoole fleers fouth-weft, and is not found 
any more on that fide or in the Atlantic, until the fame 
time the enfuing year, but appear next on the American 

coafts. 
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coafts. They arrive in Georgia and Carolina trie latter 
end of January, and in Virginia in February ; and coaft- 
ing from thence eaftward to New-England, they divide 
and go into all the bays, rivers, creeks and even fmall 
dreams of water in amazing quantities, and continue 
fpawning in the frefh water until the latter end of April, 
when the old fifh return into the fea, where they change 
their latitudes by a northward direction and arrive at New- 
foundland in May; after which we neither hear or fee any 
thing more of them in America, until their return amongft 
us the enfuing fpring, and bring with them a providential 
blefling to the poor. Their coming fooneror later up our 
rivers depends on the warmth orcoolnefsof the feafon : And 
it is further obferved that if a few warm days invite them 
up, and cool weather fucceeds, it totally checks their paffage 
until more warm weather returns. From all which cir- 
cumftances it appears probable there is a certain degree of 
warmth particularly agreeable to them, which they en- 
deavour to enjoy by changing their latitude according to 
the diftances of the fun. Thus they are found in the Bri- 
tilh channel in September, but leave ifwhen the fun is at 
too great a diftance from them in the fouthern hemifphere, 
and pulh for a more agreeable climate ; and when the 
weather in America becomes too warm in May, (after 
having depofited their eggs in (hallow water and fecured 
their young fry from the fifh of prey,) fteer the courfe 
which leads to the cooler northern feas, and by that pru- 
dent change of place perpetually enjoy the temperature of 
climate beft adapted to their nature; which from the table 
hereto annexed, {hewing the places and times of their vi- 
fitatioh, and the calculation of the diftance of the fun at 
thofe times from them, is that degree of warmth which 
is produced by the mean diftance between 37 to 43 de- 
grees ; except whilft they are fpawning ; during which 
they bear a greater degree of heat from the neceffity of 
remaining in it a fhort time to fpawn ; and alfo on the 
other extreme, when detained at too great a diftance by 
the ifland of Great-Britain and its dependencies. 

H h Here 
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Here another query occurs, what becomes of the young 
fry, the produce of the fpawn they left in the frefh waters 
of America ? We know they do not follow the old ones 
the firft feafon, becaufe they are found in great fcooles in 
all the American bays during the fummer, and difappear 
in the fall, from whence it may rationally be fuppofed that 
from their natural propenfity to keep at a certain diftance 
from the fun, the feafon leads them to a different courfe 
from the old ones, by which they meet their parentage 
about the latitude 23 N. and 70 W. longitude, and there 
tack about and follow the older ones ; which, being larger 
and ftronger than the younger, come firft into our harbours, 
but are fewer in number than the leffer, probably from 
having fuffered great lofs and pillage in their long rout 
from the fifh of prey, and their greater enemies the fifh- 
ermen in the different parts of the world. 

A Table Jheiving nearly about the place of the grand fcoole 
of herrings, and their mean diflance from the fun. 



* Place and Time. 


Latitude. 


Longitude. 


Sun's In- 
clination. 


The Mean 
Diftance. 


I. 


January, 


23 


JO 


20 S. 43 


II. 


February, 


32 


79 


12 


44 


III. 


March, 


36 


75 





36 


IV. 


April, 


39 


72 


10N. 


29 


V. 


May, 


49 


50 


l 9 


30 


VI. 


June, 


65 


15 


23 


42 


VII. 


July, 


58 





21 


37 


VIII. 


Auguft, 


52 





14 


38 


IX. 


September, 


48 


6 





48 


X. 


October, 


35 


22 


9 


44 


XI. 


November, 


22 


40 


18 


40 


XII. 


December, 


18 


52 


23 


4 1 



See Map B, in Plate V. 
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Some Obfervations and Reafons given for the courfe of the Herrings, and the variation in 
their Mean Diftance from the Sun in different months of the year. 

[See Map B, Plate V.] 

January. In this month the herrings are fuppofed to be returning from too warm a cli- 
mate and the approaching fun, from which they retreat faft. 

February. The time of fpawning now drawing nigh, the herrings, in this month pafs 
through the gulph ft ream, and fall on the coaft of America, in order to depofit their fpawn 
in freih fhoal water. 

March. Now being the beginning of the time of fpawning, the largeft and ftrongeft fifh, 
which perhaps are the oldeft, rum up into the bays, inlets and frelh water ftreams. 

April. In this month the leffer, weaker, and perhaps younger fifh, rulh up even to the 
heads of fmall ftreams, as far as it is poffible for them to get, and lay their fpawn. Thefe are 
twice as numerous as the other. 

May. Having been detained by the fpawning feafon, they are overtaken by the fun, and 
nearer to it now than at any other time ; they therefore haften out of the rivers in this month, 
and make great way towards the North fea. 

June. Now having by a rapid progrefs pulhed into a cold climate, on a chilly, icy coaft, 
and the fun beginning to draw towards the fouth, they whirl round eaftward. 

July. The coldnefs of this fea, and the fun's declination towards the fouth, now inclines 
them that way, in which they fall on the Orkneys, and the fcoole divides. 

August. The grand fcoole being divided, now furround the whole ifland of Great-Bri- 
tain and Ireland, and are caught on every fide. 

September. Having been detained the laft month by their obftruction amongft theifiands, 
and being harrafied by the fiihermen, their mean diftance is now the greateft ; they collect 
into one body and haften to the fouthward. 

October. Being now under great way, they leflen their mean diftance, and by the courfe 
which they fteer, which perhaps is inclined more weftward by the current of the trade wind, 
they pafs the Atlantic. 

November. Being now more in the trade, and having approached a warmer climate, 
their motion is fuppofed to incline more weftward. 

December. The fun now beginning to return, they are fuppofed to incline more north- 
ward, to the place where we began ; where they are fuppofed to meet their young fry. 



N° XXXI. 

Obfervations on a Solar and a Lunar Fclipfe, communicated 
to the Society by M. M. De Grauchain, Major Ge- 
neral of the French Squadron. 

(Tranflatedfrom the French.) 

GENTLEMEN, Newport, 5th December, 1780. 

TH E ftudy of aftronomy having often occupied my 
leifure during the peace, I could not refufe myfelf 
even in the midft of the preparations for war, an oppor- 
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